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PHASE  I INSEPCTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


Name  of  Dam:  Tuscarora  State  Prk  Dam 
County  Located:  Schuylkill  County 
State  Located:  Pennsylvania 
Stream:  Locust  Creek 

Coordinates:  Latitude  40°  48.3'  Longitude  76°  00.4' 
Date  of  Inspection:  1 August  1978 


Tuscarora  State  Park  Dam  is  owned  and  main- 
tained by  the  Department  of  Environmental  Resources. 

The  dam  was  designed  by  Berger  Associates,  Incorporated, 
of  Camp  Hill,  Pennsylvania,  for  the  U.S.  Department  of 
Agriculture,  Soil  Conservation  Service.  The  facility  is 
considered  to  be  in  good  condition  and  well  maintained. 

The  dam  is  classified  as  a "High"  hazard  potential  struc- 
ture consistent  with  its  potential  in  the  event  of  failure 
for  extensive  property  damage  and  possible  loss  of  life 
downstream.  The  dam  is  also  classified  as  an  "Intermediate" 
size  dam  based  on  its  98  foot  height  and  1,965  acre-feet 
normal  storage  capacity. 

The  design  data  and  other  supplemental  informa- 
tion pertinent  to  this  dam  were  sufficient  to  evaluate  the 
embankment  and  appurtenant  structures.  Although  hydrologic 
and  hydraulic  computations  were  unavailable,  approximate 
methods  were  used  to  compute  the  capacity  of  the  spillway. 
These  computations  are  presented  in  Appendix  C,  and  the  re- 
sults indicate  that  the  dam  will  pass  the  probable  maximum 
flood  (PMF)  without  overtopping.  Therefore,  the  spillway 
for  this  structure  is  considered  to  be  "Adequate" . 

A visual  inspection  of  the  dam  and  reservoir 
facilities  detected  no  deterioration  of  the  embankment  or 
its  appurtenant  facilities  to  suggest  an  impending  hazardous 
condition.  Some  sloughing  and  deterioration  of  the  emergency 
spillway  rock  channel  was  observed.  This  condition  is  not 
considered  to  be  of  major  concern,  but  should  be  monitored. 

Considering  the  adjudged  good  condition  of  the 
dam,  the  recommendations  presented  below  are  suggested  to 
insure  that  the  dam  continues  to  function  as  designed  and  .to 
v~insure  -that  residents  downstream  are  notified  when  impending 
high  flows  are  expected  along  the  creek.  These  recommenda- 
tions are  presented  in  order  of  priority,  but  does  not  infer 
that  the  latter  recommendations  are  not  important. 
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1.  The  plunge  pool  below  the  principal  spillway 
should  be  checked  after  each  severe  storm  for 
movement  of  rock  and  undermining  beneath  the 
discharge  pipes. 

2.  The  side  slopes  of  the  emergency  spillway  should 
be  checked  at  least  once  per  year  and  talus 
accumulations  removed. 

3.  Woody  vegetation  should  be  removed  yearly  from 
the  downstream  slope  of  the  embankment  and  the 

emergency  spillway.  . ; 

4.  An  alternate  means  of  gaining  access  to  the  dam 
during  periods  of  flow  over  the  emergency  spill- 
way should  be  established  so  the  dam  can  be 
monitored. 


Recommendations  concerning  the  operation  and 
maintenance  of  the  dam  are  presented  as  follows. 

1.  A formal  procedure  of  observation  and  warning 
during  periods  of  high  precipitation  should  be 
developed  because  of  the  possibility  of  exten- 
sive property  damage  downstream  during  periods  of 
high  flow. 

2.  Although  the  Owner's  operation  and  maintenance 
procedure  is  quite  comprehensive,  an  inspection 
checklist  should  be  incorporated  into  this  pro- 
cedure to  insure  that  all  items  are  inspected 
and  maintained  in  good  operating  condition. 


OVERVIEW 

LOCUST  CREEK  DAM,  SCHUYLKILL  COUNTY,  PENNSYLVANIA 


PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
LOCUST  CREEK  DAM 
(TUSCARORA  STATE  PARK  DAM) 
NATIONAL  ID  NO.  PA  00699 
DER  NO.  54-170 

SECTION  I 

PROJECT  INFORMATION 


1.1  General.  ^ 

a.  Authority.  The  Dam  Inspection  Act,  Public  Law  92-367,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a program  of 
inspection  of  dams  throughout  the  United  States. 

-h-  ^-  P^rppse,^.  The  purpose  of  the  inspection  is  to  determine  if  the  dam 
constitutes  aliazard  to  human  life  or  property. 

1 .2  Description  of  Project.  x 

a.  Dam  and  Appurtenances.  Tuscarora  State  Park  Dam  is  a rolled  earthen 
embankment  with  a downstream  inclined  filter  blanket  and  random  rock-fill  zone. 
The  dam  has  a maximum  height  of  98  feet,  a crest  width  of  26  feet,  a length  of  750 
feet,  and  a grout  curtain  and  cutoff  trench  excavated  into  rock.  The  cutoff  trench 
location  varies  from  beneath  the  centerline  to  as  much  as  70  feet  upstream  of  the 
centerline.  A grout  curtain  extends  from  the  base  of  the  cutoff  trench  to  a 
maximum  depth  of  40  feet.  The  inclined  filter  blanket  is  connected  to  a 2-foot 
thick  horizontal  filter  blanket  which  drains  into  a downstream  toe  drain.  Two 
collector  pipes  on  either  side  of  the  principal  spillway  outlet  drain  the  toe.  The 
upstream  slope  is  2.85:1  (H:V)  from  the  crest  to  elevation  1006.6.  Below  elevation 
1006.5  the  slope  increases  to  3:1  (H:V).  The  entire  upstream  slope  is  protected  by  a 
four-foot  layer  of  riprap  over  a two-foot  filter  blanket.  The  downstream  slope  is 
2.5:1  (H:V). 

The  principal  spillway  intake  riser,  located  upstream  of  the  centerline, 
has  a 6 foot  by  6 foot  drop  inlet  weir  at  elevation  1007.5.  The  drop  inlet  discharges 
through  a transition  section  to  a 42-inch  precast  concrete  conduit  and  discharges 
into  a plunge  pool  downstream. 

The  pond  drain  intake  structure  is  at  the  upstream  toe  with  an  invert 
elevation  of  953.4.  Water  passes  through  trash  racks  into  a 24-inch  diameter 
precast  concrete  conduit  and  discharges  through  the  common  42-inch  pipe  of  the 
principal  spillway.  Discharge  through  the  pond  drain  is  controlled  by  a 2 foot  by  2 
foot  square  sluice  gate  at  the  base  of  the  intake  riser  with  an  invert  elevation  of 
951.0. 


The  precast  concrete  conduit  common  to  both  the  principal  spillway  and 
pond  drain  discharges  at  an  invert  elevation  of  947.1.  Typical  plans,  profiles  and 
section  of  the  intake  riser  and  pond  drain  are  shown  in  Appendix  E on  Plates  4 
through  7. 


The  emergency  spillway  was  excavated  into  rock  left  of  the  dam  as 
shown  in  Appendix  E on  Plate  2.  The  emergency  spillway  is  150  feet  wide  with  a 
length  of  760  feet.  The  emergency  spillway  control  section  is  at  elevation  1029.0. 

b.  Location.  Tuscarora  State  Park  Dam  (Locust  Creek  Dam)  is  located 
across  Locust  Creek  approximately  0.8  miles  west  of,  and  upstream  from,  the 
confluence  of  Locust  Creek  with  the  Little  Schuylkill  River.  It  is  also 
approximately  2.5  miles  northwest  of  the  town  of  Tamaqua,  Pennsylvania.  The  dam 
is  located  in  Rush  Township,  Schuylkill  County,  Pennsylvania.  The  dam  site  and 
reservoir  are  shown  on  USGS  Quandrangle  entitled:  "Delano,  Pennsylvania"  at 
coordinates  N 40°  48.3'  E 76°  00.4'.  A regional  location  plan  of  Tuscarora  State 
Park  Dam  is  enclosed  as  Plate  I,  Appendix  E.  There  are  two  dams  (Locust  Lake 
Dam  and  Cordorus  Dam)  upstream,  which  are  discussed  in  Section  5 of  this  report. 

c.  Size  Classification.  The  dam  is  classified  as  an  "Intermediate"  dam 
consistant  with  its  98  foot  height  and  1,965  acre-feet  normal  storage  capacity. 

d.  Hazard  Classification.  The  dam  has  a "High"  hazard  classification 
because  of  the  potential  for  extensive  property  damage  and  loss  of  life  downstream. 

e.  Ownership.  The  dam  is  owned  and  maintained  by  the  Department  of 
Environmental  Resources  (DER).  All  correspondence  should  be  issued  to  Mr.  Arthur 
Moeller,  Park  Superintendent,  RD  /PI,  Barnesville,  Pennsylvania  18214. 

f.  Purpose  of  Dam.  The  reservoir  was  designed  for  a combination  of 
recreation  and  flood  control. 

g.  Design  and  Construction  History.  The  dam  was  designed  by  Berger 
Associates,  Inc.  of  Camphill,  Pennsylvania,  for  the  U.S.  Department  of  Agriculture, 
Soil  Conservation  Service  (SCS).  The  "Report  Upon  the  Application  of  the 
Department  of  Forests  and  Waters,  Division  of  Flood  Control"  was  issued  on  I June 
1962,  by  Mr.  J.  J.  Ellam,  Hydraulic  Engineer  and  Mr.  C.  H.  McConnell,  Chief 
Engineer  on  behalf  of  the  State  of  Pennsylvania.  The  construction  permit  was  issued 
on  25  May  1962  by  the  Commonwealth  of  Pennsylvania. 

Construction  began  in  October  1962,  by  the  Forest  Company  of 
Mechanicsville,  Pennsylvania.  By  20  November  1963,  the  earth  embankment  was 
completed  but  the  spillway  was  unfinished.  Shortly  thereafter,  a directive  was 
issued  by  the  State  of  Pennsylvania  to  continue  construction  throughout  the  winter 
in  order  that  the  emergency  spillway  would  be  completed  before  the  spring  thaws 
and  high  inflow  volumes.  The  emergency  spillway  could  not  be  excavated  until  after 
the  embankment  was  completed,  as  the  only  access  road  crossed  the  emergency 
spillway  location.  In  June  1964,  all  construction  ceased  because  the  Forest 
Company  reportedly  went  bankrupt.  Additional  funds  were  obtained  and  the  dam 
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and  appurtenances  were  completed  by  the  Reo  Company  of  Barnesville, 
Pennsylvania.  The  official  completion  date  is  31  December  1964. 


Inspection  of  the  dam  following  Tropical  Storm  Agnes,  June  1972, 
revealed  cracks  in  the  42-inch  principal  spillway  conduit.  In  the  summer  of  1973, 
the  Corps  of  Engineers  prepared  specifications  to  grout  the  conduit  cracks.  This 
work  was  performed  by  the  Royal  International,  Inc.  of  Bridgeport,  Pennsylvania. 
Details  of  the  grouting  program  are  presented  on  Plate  9 of  Appendix  E. 

The  design  engineers',  Berger  Associates,  Inc.,  files  were  researched  but 
construction  records  could  not  be  located. 

h.  Normal  Operation  Procedures.  Under  normal  conditions  there  is  no  dam  - 
tender  required  as  both  the  principal  and  emergency  spillways  are  ungated.  Water  is 
maintained  at  the  normal  pool  elevation  by  the  intake  riser  weir  at  elevation  1007.5. 

It  was  reported  by  park  personnel  that  the  pond  drain  valve  is  exercised  at  least 
twice  per  year.  At  that  time,  the  valve  is  cleaned,  lubricated,  and  trash  is  removed 
from  around  the  principal  spillway  trash  racks.  It  is  also  reported  that  divers 
periodically  check  the  pond  drain  trash  racks  for  trash  and  other  debris. 

The  emergency  spillway  has  a crest  elevation  of  1029.0.  To  date,  the 
emergency  spillway  has  not  discharged  flood  water,  but  water  has  been  as  close  as  2 
feet  from  the  crest  of  the  spillway  (June  1972).  Typical  cross-sections  of  the 
principal  spillway  and  emergency  spillway  are  enclosed  in  Appendix  E as  Plates  4 
through  8. 


1.3  Pertinent  Data. 

A summary  of  pertinent  data  for  Tuscarora  State  Park  Dam  is 
summarized  as  follows: 


a.  Drainage  Area  (sq.  miles)  13.1 

b.  Discharge  at  Dam  Site  (cfs) 

Maximum  Known  Flood 

(June,  1972)  425 

Maximum  through  principal 
spillway  450 

Maximum  through  emergency 
spillway  22,000 

c.  Elevation  (feet  above  MSL) 

Top  of  Dam  1043.5 

Emergency  Spillway  Crest  1029.0 

Principal  Spillway  Crest  1007.5 

Conservation  Pool  1008.0 

Maximum  Design  Pool  1036.4 
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Pond  Drain  Entrance 

Invert  Elev.  953.4 

Principal  Spillway  Exit 

Invert  Elev.  947.1 


Reservoir  (miles) 

Length  at  Normal  Pool 
Fetch  at  Normal  Pool 

Storage  (acre-feet) 
Conservation  Pool 
Crest  of  Emergency  Spillway 
Maximum  Design  Pool 
Top  of  Dam 

Reservoir  Surface  (acres) 
Normal  (Recreation)  Pool 
Flood  Water  Detention  Pool 

Dam  Data 
Type 
Length 
Height 
Crest  Width 
Volume 
Side  Slopes 
Upstream 

Crest  to  Elev.  1006.6 
Below  Elev.  1006.6 
Downstream 
Cutoff  Trench 

Grout  Curtain 


Diversion 


1.5 

1.3 

I 1 ^ 

4,640“ 

6,000 

7,000  est. 


96.1 

159.9 


Rolled  earth  fill 
750  feet 
98  feet 
26  feet 
250,000  cubic  yards 


2.85:1  (H:V) 

3:1  (H:V) 

2.5:1  (H:V) 

Grout  trench  located  either  a- 
long  or  upstream  of  centerline 
Single  line  split-spaced  grout 
curtain.  Max.  depth  approx. 
40  feet 

Stream  flow  routed  around  riser 
and  then  through  the  pond 
drain 


Regulating  Facilities 
Pond  Drain 

Gate 

Pipe  Length 
Principal  Spillway 
Type 


24-in.  concrete  pipe  with  trash 
racks  at  entrance 
2 ft.  x 2 ft. 

137  feet 

6x6  feet  drop  inlet  weir  with 
anti-vortex  device 
42"  concrete  pipe 
368  feet 


Discharge  Pipe 
Length  of  Pipe 


4 


Emergency  Spillway 
Type 


Length 


150  foot  wide  trapezoidal  chan- 
nel cut  through  rock  in  left 
abutment 
760  feet 


SECTION  2 
ENGINEERING  DATA 


2.1  Design. 

а.  Data  Available.  A summary  of  engineering  data  is  presented  in  the 
checklist  attached  as  Appendix  A.  Principal  documents  containing  pertinent  data 
used  for  this  report  are  listed  below. 

1.  "Report  Upon  the  Application  of  the  Forests  and  Waters,  Division  of 
Flood  Control"  by  the  State  of  Pennsylvania,  dated  I June  1962, 
prepared  by  Joseph  J.  Ellam,  Hydraulic  Engineer. 

2.  "Permit"  prepared  by  the  Commonwealth  of  Pennsylvania,  Department 
of  Forests  and  Waters,  Water  and  Power  Resources  Board,  dated  25  May 
1962. 

3.  Construction  reports  for  Locust  Creek  Dam  prepared  by  Mr.  V.  M. 
Beard,  Chief,  Division  of  Flood  Control,  Department  of  Forests  and 
Waters,  from  April  1963  through  December  1963. 

4.  "Inspection  Report"  prepared  by  the  State  Parks  Region  No.  4.  Dates 
range  from  1 972  through  the  present. 

5.  "Construction  Specifications"  prepared  by  the  Northeast  Division  of  the 
Soil  Conservation  Service,  dated  I December  1964  and  I September 
1965. 

б.  "Bid  Form  and  Special  Requirements  for  Tuscarora  State  Park  Dam, 
Grouting  Outlet  Conduit",  Locust  Creek,  Schuylkill  County  Pennsyl- 
vania, File  No.  R54:3;  Contract  No.  R54:3- 1 02. 1 ; issued  31  December 
1973,  prepared  by  the  Commonwealth  of  Pennsylvania,  Department  of 
Environmental  Resources,  Offices  of  Resources  Management,  Bureau  of 
Resources  Programming,  Harrisburg,  Pennsylvania. 

7.  Drawings  labeled  "Final  Construction"  prepared  by  Berger  Associates, 
Inc.  for  the  Soil  Conservation  Service,  10  sheets. 

8.  General  project  features  report  was  prepared  by  Berger  Associates, 
Inc.,  Harrisburg,  Pennsylvania.  Data  includes  area  geology,  sub-surface 
exploration  and  testing,  basis  for  design,  emergency  spillway,  outlet 
works,  conduit  areas,  evaluation  of  construction  materials,  cost 
estimates,  and  a series  of  soil  test  results. 

9.  Miscellaneous  memos,  correspondence  and  other  pertinent  data  included 
in  the  State  files. 
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b.  Design  Features.  A complete  description  of  the  design  fec+ures  of  this 
project  is  discussed  in  Section  1.2,  "Description  of  Project". 


2.2  Construction. 

A description  of  the  available  construction  history  as  determined  from 
Department  of  Environmental  Resources  files  and  State  Park  representatives  is 
described  in  Section  1.2. 


2.3  Operational  Data. 

There  are  no  operational  records  maintained.  There  are  no  minimum 
flow  requirements  for  the  downstream  channel.  There  are  no  water  level  measure- 
ments or  rainfall  records  maintained  within  this  watershed.  A combined  operations 
and  maintenance  manual  was  located  at  the  Park  office  and  reviewed.  Pertinent 
items  from  this  manual  are  included  in  this  report. 


2.4  Evaluation. 

a.  Availability.  All  engineering  data  produced  in  this  report  and  studied 
for  this  investigation  was  provided  by  either  the  Department  of  Environmental 
Resources,  the  Soil  Conservation  Service,  or  Berger  Associates,  Inc. 

b.  Adequacy.  Data  included  in  the  State  files  together  with  the  supple- 
mental data  received  from  other  sources  and  verbal  information  received  from  Park 
representatives  is  considered  adequate  to  evaluate  the  dam  and  appurtenant 
structures. 

c.  Validity.  There  is  no  reason  to  question  the  validity  of  this  data. 


SECTION  3 
VISUAL  INSPECTION 


a.  General.  The  observations  and  comments  of  the  field  inspection  team 
are  contained  in  the  checklist  enclosed  herein  as  Appendix  8,  and  are  summarized 
and  evaluated  as  follows.  In  general,  the  dam  and  its  appurtenant  facilities  are  in 
good  condition  and  well  maintained.  Tuscarora  State  Pa-k  employees  patrol  the 
reservoir  and  maintain  the  appurtenant  facilities.  This  maintenance  includes 
periodic  exercising  of  the  pond  drain  valve,  removal  of  debris  from  trash  racks,  and 
periodic  inspections  of  the  facilities  to  assure  that  they  are  operating,  or  will 
operate,  properly. 

b.  Dam.  During  the  visual  inspection,  there  were  no  indications  or 
evidence  observed  of  distortions  in  alignment  or  grade  that  would  be  indicative  of 
movement  of  the  embankment  or  the  foundation.  A careful  inspection  of  the 
downstream  slope  and  adjacent  downstream  areas  disclosed  no  seepage  flows. 
However,  as  shown  on  Sheet  5a  of  Appendix  B,  a topographic  low  was  noted  at  the 
downstream  toe  of  the  dam.  Similarly,  standing  water  was  noted  further  down- 
stream as  shown  on  Sheet  5a.  These  topographic  lows  have  been  documented  as 
being  associated  with  construction  activities  during  the  pipe  grouting  work  in  1973 
and  the  1964  construction,  respectively. 

There  were  no  signs  of  riprap  distortion,  movement,  or  deterioration. 
The  quality  of  the  rock  is  good;  however,  the  rock  is  principally  composed  of  shale 
materials  which  are  expected  to  weather  and  decompose  over  the  years.  Signs  of 
decomposition  in  the  form  of  slaking  and  crumbling  are  already  in  evidence. 

c.  Appurtenant  Structures.  At  the  time  of  the  inspection,  water  was 
flowing  over  the  crest  of  the  principal  spillway.  The  accessible  portions  of  the 
intake  riser  were  thoroughly  inspected  and  observed  to  be  in  good  condition  with  no 
signs  of  distress,  concrete  spalling,  or  other  indications  of  poor  construction  or 
movement  of  the  riser.  Due  to  the  level  of  the  water,  the  inside  of  the  riser  could 
not  be  inspected.  The  pond  drain  sluice  gate  was  exercised  and  observed  to  work 
properly.  The  valve  was  clean,  painted,  and  well  lubricated. 

The  discharge  pipe  could  not  be  inspected  because  of  water  flowing 
over  the  principal  spillway.  It  is  noted  that  representatives  from  the  Department  of 
Environmental  Resources  (DER)  periodically  inspect  this  pipe. 

The  plunge  pool  was  inspected  and  found  +o  be  in  good  condition.  Some 
riprap  movement  was  observed  as  was  observed  by  DER  during  previous  inspections. 
The  toe  drain  discharge  pipes  are  below  the  plunge  pool  water  level  and  could  not  be 
inspected.  The  riprap-lined  discharge  channel  between  the  plunge  pool  and  the 
natural  stream  bed  was  inspected  and  found  to  be  quite  stable  and  in  good  condition. 


The  emergency  spillway  located  left  of  the  embankment  was  inspected 
and  observed  to  be  in  good  condition.  Scars  from  previous  slides  principally  along 
the  left  wall  of  the  channel  were  observed.  Some  minor  accumulations  of  rock  talus 
were  observed  along  the  base  of  both  sides  of  the  channel.  Surface  degradation  of 
the  rock  is  also  evident.  Some  vegetation  is  beginning  to  grow  in  the  crevices  and 
will  further  degrade  these  materials.  It  is  not  expected  that  this  degradation  will 
significantly  affect  the  performance  of  the  spillway  within  the  near  future. 
However,  additional  slope  sloughing  should  be  expected  during  the  life  of  this 
structure.  The  drop-off  at  the  end  of  the  emergency  spillway  was  inspected  and 
some  recent  cutting  of  trees  was  observed.  The  channel  bottom  is  fairly  stable  and 
in  good  condition. 

d.  Reservoir.  Reconnaissance  of  the  reservoir  disclosed  no  evidence  of 
siltation,  slope  instability  or  other  features  that  would  significantly  affect  flood 
storage  capacity  of  the  reservoir.  The  drainage  basin  surrounding  the  reservoir  was 
inspected  and  assessed  to  be  quite  stable  and  well-vegetated.  A few  residential 
areas  are  located  along  the  stream  channel  in  the  valleys  and  are  predominantly  in 
the  form  of  farms  and  open  land.  Development  within  this  basin  is  expected  to  be 
slow  during  the  next  several  years.  Locust  Lake  and  Cordorus  Dams  are  located 
upstream  and  are  discussed  in  Section  5. 

e.  Downstream  Channel.  As  shown  on  Plate  I,  Appendix  E,  Locust  Creek 
discharges  into  the  Little  Schuylkill  River  approximately  one  stream  mile  below  the 
dam.  At  the  confluence  of  these  streams,  Locust  Creek  passes  under  one  bridge 
which  is  shown  on  Plate  I,  Appendix  E.  Between  the  dam  and  the  Little  Schuylkill 
River  there  are  no  residential  dwellings.  In  the  event  of  failure  it  is  expected  that 
this  bridge  would  be  destroyed  together  with  railroad  bridges  across  the  Little 
Schuylkill  further  downstream.  In  the  event  of  failure  of  the  dam,  property  damage 
and  possible  loss  of  life  could  occur  at  Tamaqua  or  at  the  Sunoco  Oil  storage  area 
located  just  north  of  Tamaqua. 


3.2  Evaluation. 

The  inspection  of  the  dam  disclosed  no  evidence  of  apparent  past  or 
present  movement  that  indicates  existing  instability  of  the  dam,  principal  or 
emergency  spillways.  The  pond  drain  sluice  gate  was  exercised  and  found  to  be 
operating  properly.  It  was  cleaned,  painted  and  well  lubricated.  The  interior 
portions  of  the  principal  spillway  intake  riser  and  discharge  pipe  could  not  be 
inspected  due  to  flow  through  the  system.  The  plunge  pool  was  inspected  and  some 
rock  displacement  was  noted  but  is  not  considered  to  be  a major  deficiency. 

The  emergency  spillway  was  inspected  and  observed  to  be  in  relatively 
good  condition.  Traces  of  previous  side  hill  failures  of  the  shale  slopes  was  noted 
and  some  talus  was  observed  at  the  base  of  the  slope.  Some  deterioration  and 
weathering  of  the  spillway  channel  was  noted  but  is  not  considered  to  be  significant. 
Vegetation  is  beginning  to  develop  in  the  cracks  and  the  joints  of  the  spillway  walls 
and  spillway  channel.  This  vegetation  should  be  periodically  removed  to  minimize 
further  deterioration. 
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There  was  very  little  debris  noted  along  the  reservoir  shoreline  near  the 
emergency  spillway  and  at  the  trash  racks  of  the  principal  spillway.  Some  debris 
was  noted  along  the  upstream  slope  of  the  dam  adjacent  to  the  principal  spillway. 
This  debris  was  removed  from  the  spillway  and  placed  on  the  slope.  Park  officials 
reported  that  debris  is  periodically  collected  and  burned  on  the  slope.  Some  minor 
accumulations  of  debris  was  noted  around  the  base  of  the  trash  racks  but  did  not 
significantly  affect  the  inflow  over  the  weirs.  Based  on  these  visual  observations 
and  discussions  with  the  park  representatives,  it  is  evident  that  park  employees 
remove  this  trash  on  a regular  basis. 


SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Procedures. 

Operational  procedures  are  discussed  in  detail  in  Section  1.2.  As  stated 
in  Section  1.2,  the  operation  of  the  dam  does  not  require  a dam  tender.  Under 
normal  conditions,  flow  discharges  over  the  principal  spillway  weir  (elevation 
1007.5).  Thereafter,  excess  water  is  stored  up  to  the  emergency  spillway  crest 
(elevation  1029).  To  date,  water  has  never  flowed  over  the  emergency  spillway,  but 
has  been  within  2 feet  of  the  crest  (June  1972).  The  reservoir  can  be  drawn  down  or 
drained  by  opening  the  sluice  gate  at  the  base  of  the  riser  pond  drain.  The  sluice 
gate  valve  is  located  at  the  top  of  the  riser.  Operational  and  maintenance 
procedures  are  located  at  the  park  office  and  were  reviewed  by  the  inspection  team. 


4.2  Maintenance  of  the  Dam. 

The  dam  is  maintained  by  the  Tuscarora  State  Park  employees  who 
periodically  check  the  embankment,  remove  woody  vegetation  as  necessary,  and 
perform  other  minor  repairs. 


4.3  Maintenance  of  Operating  Facilities. 

Park  employees  periodically  inspect  the  principal  and  emergency  spill- 
ways for  accumulations  of  trash  and  other  debris.  The  trash  racks  are  cleaned  at 
least  twice  per  year  and  the  material  is  burned  on  the  upstream  slope  of  the 
embankment.  The  pond  drain  valve  is  exercised  at  least  twice  per  year,  normally  in 
the  spring  and  the  fall.  During  this  period  the  pond  drain  is  lubricated  and  painted  if 
necessary. 


4.4  Warning  Systems  in  Effect. 

The  representative  for  the  Tuscarora  State  Park  reported  that  there  are 
no  formal  warning  systems  or  procedures  established  to  be  followed  during  periods 
of  heavy  rainfall.  If  hazardous  conditions  develop  or  if  high  flow  conditions  are 
anticipated,  the  local  Civil  Defense  Authority  would  be  notified  by  park  representa- 
tives. 


4.5  Evaluation. 

It  is  judged  that  the  current  operating  procedure,  which  does  not 
require  a dam  tender,  is  a realistic  means  of  operating  the  relatively  simple  control 
facilities  of  Tuscarora  State  Park  Dam.  It  is  obvious,  based  on  the  field  inspection, 
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that  regular  maintenance  of  the  principal  spillway  is  performed  by  park  employees. 
Park  employees  also  maintain  a complete  record  of  all  inspections  made  and  a 
description  of  what  was  inspected  and  deficiencies  noted  during  the  inspection. 


It  is  noted  that  access  to  the  dam  is  limited.  Construction  and 
maintenance  vehicles  must  use  the  downstream  spillway  channel  to  approach  the 
dam.  Obviously,  if  the  emergency  spillway  is  flowing,  access  to  the  dam  is 
prevented.  It  is  concluded  that  other  means  of  access  to  the  dam  is  required  for  the 
purpose  of  monitoring  flows.  Since  there  are  no  formal  warning  procedures,  it  is 
recommended  that  a procedure  be  developed  so  downstream  residents,  particularly 
in  the  town  of  Tamaqua,  be  amply  warned  of  possible  high  flows  or  potentially 
hazardous  conditions. 
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SECTION  5 

HYDROLOGY/HYDRAULICS 


5.1  Evaluation  of  Features. 

: a.  Design  Data.  There  was  no  complete  hydrologic/hydraulic  design 

package  available  for  review.  Limited  information  was  available  in  the  State  files. 
Information  was  obtained  from  the  designer,  Soil  Conservation  Service  (SCS),  and 
from  the  Park  Superintendent. 

The  watershed  is  long  and  narrow,  approximately  8 miles  long  with  an 
average  width  of  1.7  miles,  and  has  a total  area  of  13.1  square  miles.  Elevations 
range  from  1780  in  the  upper  reaches  to  1008  at  the  normal  pool  elevation.  The 
watershed  is  presently  about  50  percent  wooded  and  10  percent  residential,  with  the 
remainder  as  open/farm  land.  Some  residential  development  is  taking  place,  but  is 
not  expected  to  be  extensive. 

The  watershed  also  contains  two  upstream  reservoirs,  Locust  Lake  Dam 
(also  a State  Park),  and  Cordorus  Dam.  Locust  Lake  Dam  is  about  5.5  miles 
upstream  of  Tuscarora  State  Park  reservoir  and  controls  1.6  square  miles  of 
drainage  area.  This  dam  was  also  inspected  under  the  National  Dam  Inspection 
Program.  It  was  determined  to  have  an  "Adequate"  spillway  capacity  and  be  able  to 
pass  the  PMF  without  overtopping.  Cordorus  Dam  controls  about  1.4  square  miles 
and  is  located  about  4 miles  upstream  of  Tuscarora  State  Park  reservoir.  The  Corps 
of  Engineers,  Baltimore  District,  reports  that  Cordorus  Dam  will  have  little 
influence  and  may  be  neglected  in  the  hydrologic  analysis. 

In  accordance  with  the  criteria  established  by  the  Federal  (OCE) 
Guidelines,  the  recommended  spillway  design  flood  for  this  "Intermediate"  size  dam 
and  "High"  hazard  potential  classification  is  the  probable  maximum  flood  (PMF). 

b.  Experience  Data.  No  reservoir  water  levels  or  rainfall  records  are 
maintained.  Tropical  Storm  Agnes,  in  June  1972,  is  frequently  the  storm  of  record 
for  eastern  Pennsylvania.  The  reservoir  level  was  estimated  to  be  at  elevation 
1027.5  with  a discharge  of  about  425  cfs  during  Tropical  Storm  Agnes. 

c.  Visual  Observations.  On  the  date  of  the  inspection,  no  conditions  were 
observed  that  would  indicate  that  the  outlet  capacity  would  be  reduced  during  a 
flood  occurrence.  Observations  regarding  the  condition  of  the  downstream  channel, 
spillway  conditions  and  reservoir  are  located  in  Appendix  8. 

d.  Overtopping  Potential.  The  preliminary  design  report  stated  that  the 
effect  of  the  upstream  dams,  Cordorus  and  Locust  Lake,  could  be  neglected,  as  the 
drainage  area  controlled  by  each  was  small.  That  assumption  is  conservative  if  they 
do  not  fail  during  passing  of  the  PMF.  Cordorus  Dam  has  limited  storage,  and  the 
inspection  of  Locust  Lake  Dam  conducted  under  the  National  Dam  Inspection 
Program  concluded  that  Locust  Lake  Dam  would  not  fail  during  passing  of  the  PMF. 
Therefore,  both  may  be  neglected. 
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Inflow-outflow  hydrographs  from  SCS  indicate  a maximum  inflow  of 
33,200  cfs  and  a maximum  outflow  of  28,000  cfs.  As  no  calculations  were  available 
for  review,  information  supplied  was  checked  by  approximate  methods  (see  Appendix 
C).  It  was  concluded  that  the  supplied  hydrographs  are  adequate  and  the  dam  would 
not  be  expected  to  overtop  during  the  PMF  event. 

e.  Spillway  Adequacy.  The  spillway  systems  for  this  dam  are  considered 
to  be  "Adequate",  as  the  dam  has  been  designed  to  pass  the  PMF  without 
overtopping.  The  tailwater  is  estimated  to  be  80  feet  or  more  below  the  top  of  the 
dam  during  passing  of  the  PMF. 

f.  Downstream  Conditions.  Approximately  3,700  feet  downstream  of  the 
dam,  Locust  Creek  joins  the  Little  Schuylkill  River.  Immediately  upstream  of  the 
confluence,  a highway  bridge  crosses  Locust  Creek,  which  is  subject  to  flooding. 
The  bridge  is  expected  to  flood  at  discharges  tof  )between  5,400  cfs  and  9,100  cfs, 
depending  on  the  water  surface  elevation  in  Littte  Schuylkill  River. 

Tuscarora  State  Park  Dam  was  built,  in  part,  as  part  of  the  flood 
control  program  of  the  Little  Schuylkill  Watershed.  About  2.3  stream  miles 
downstream  of  the  confluence  of  Locust  Creek  with  the  Little  Schuylkill  River, 
Little  Schuylkill  River  flows  through  the  town  of  Tamaqua.  A section  of  the  Work 
Plan  prepared  for  SCS  on  the  Little  Schuylkill  Watershed  is  quoted  as  follows: 

"Severe  flooding  damage  occurs  periodically  at  Tamaqua 
(population  12,000),  at  Reynolds,  location  of  the  Atlas  Powder 
Company,  and  on  several  other  reaches  along  the  river,  flooding 
damages  start  between  a 5-and  10-year  frequency  of 
occurrence.  The  high  stream  gradient  produces  velocities 
capable  of  causing  great  damage  even  at  bank-full  stages  to  the 
Reading  Railroad's  main  branch  along  the  Little  Schuylkill 
River." 

Consistent  with  the  "High"  hazard  potential  classification  of  this  structure, 
significantly  more  damage,  including  loss  of  life,  would  occur  if  the  structure  failed 
during  passing  of  the  PMF  than  if  the  dam  did  not  fail  during  passing  of  the  PMF. 
Therefore,  the  "High"  hazard  potential  classification  of  this  dam  is  justified. 
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SECTION  6 

STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability. 

a.  Visual  Observations.  The  visual  observations  indicated  no  evident 
embankment  instability  potential.  The  upstream  and  downstream  riprap  was  stable 
and  in  quite  good  condition.  Although  the  quality  of  the  rock  was  assessed  to  be 
good,  the  nature  of  the  shale  rock  lends  itself  to  deterioration.  However,  this 
deterioration  is  expected  to  occur  at  a slow  rate.  There  were  no  exterior  signs  or 
evidence  indicating  that  internal  drainage  systems  were  operating  improperly. 

A careful  inspection  of  the  marshy  areas  located  as  shown  on  Sheet  5a 
of  Appendix  B reveal  that  these  zones  were  topographic  lows  which  temporarily 
retain  run-off  water.  Inspection  reports  located  in  DER  files  further  confirm  that 
the  topographic  lows  were  created  during  the  construction  of  the  dam  and  during 
repair  work  to  the  discharge  conduit. 

The  exposed  portions  of  the  principal  spillway  were  inspected  and 
judged  to  be  in  good  condition.  The  pond  drain  valve  was  also  in  good  condition. 
The  emergency  spillway  was  assessed  to  be  in  good  condition,  but  sloughing  of  the 
emergency  spillway  should  be  expected  during  the  lifetime  of  the  impoundment. 

b.  Design  and  Construction  Data.  Design  documentation  was  limited  to 
several  pages  of  data  extracted  from  a report  submitted  by  the  design  engineer, 
Berger  Associates,  Inc.  The  design  engineers  searched  their  files  but  could  not  find 
design  hydrographs.  Items  such  as  structural  calculations,  stability  analysis,  flood 
routing  data,  and  other  calculations  normally  associated  with  the  design  of  a 
reservoir  and  appurtenant  facilities  were  also  unavailable.  The  designer  submitted  a 
one-page  summary  of  the  stability  analysis  results,  which  indicates  that  the  lowest 
factor  of  safety  is  1.31  for  normal  operating  conditions. 

| 

A summary  of  the  construction  material  testing  was  provided  by  the 
design  engineer.  The  values  were  reviewed  and  the  basic  soil  parameters  nppear  to 
be  reasonable  for  the  types  of  materials  in  this  geologic  area. 

Inquiries  were  also  made  with  the  design  engineer  and  park  personnel, 
but  construction  data  could  not  be  located.  Therefore,  the  only  available 
construction  data  were  the  ten  drawings  in  DER  files  labeled  "Final  Construction", 
as  well  as  letters  and  memorandums.  Supplemental  construction  data  was  also 
obtained  from  local  residents  that  participated  in  the  construction  of  the  dam. 

During  the  visual  inspection,  several  checks  were  made  of  the  dam 
features  and  compared  with  the  design  drawings.  These  checks  agreed  with  the 
construction  drawings.  The  specific  field  checks  included  the  crest  width,  upstream 
and  downstream  slope  inclinations,  dimensions  of  the  principal  spillway,  dimensions 
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of  the  principal  spillway  discharge  pipe,  emergency  spillway  dimensions,  size  of 
riprap,  and  overall  dimensions  of  the  plunge  pool. 

Since  the  stability  calculations  for  this  embankment  were  not  available, 
the  stability  evaluation  was  limited  to  the  summary  of  results  provided  by  the 
designer  and  an  assessment  of  the  embankment  section.  This  assessment  indicates 
that  the  cross-section  presented  on  Plate  3,  Appendix  E,  appears  reasonable.  The 
slopes  both  upstream  and  downstream  and  the  crest  width  are  reasonable  for  an 
embankment  composed  of  material  native  to  the  area  and  compacted  to  the 
specification  requirements. 

c.  Operating  Records.  There  are  no  operational  records  for  this  structure. 

d.  Post-Construction  Changes.  There  are  no  reports  nor  is  there  any 
evidence  that  modifications  were  made  to  this  dam  other  than  the  rehabilitation  of 
the  plunge  pool  and  repair  of  the  cracks  in  the  principal  spillway  discharge  pipe. 

e«  Seismic  Stability.  This  dam  is  located  in  Seismic  Zone  I.  Normally  it 
can  be  considered  that  If  a dam  in  this  zone  is  stable  under  static  loading  conditions, 
it  can  be  assumed  safe  for  any  expected  earthquake  conditions.  Since  the  static 
stability  analysis  results  indicate  a factor  of  safety  of  at  least  1.31,  the  seismic 
stability  of  the  dam  is  considered  adequate. 
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SECTION  7 

ASSESSMENT /REMEDIAL  MEASURES 


7.1  Dam  Assessments. 


a.  Evaluation.  The  visual  inspection  and  review  of  the  limited  design  and 
as-built  documentation  indicates  that  the  dam,  foundation  and  appurtenant  struc- 
tures of  Tuscarora  State  Park  Dam  are  in  good  condition.  The  hydrologic  and 
hydraulic  computations  presented  in  Appendix  C indicates  that  the  dam  will  pass  the 
probable  maximum  flood  (PMF)  without  overtopping.  Therefore,  the  spillway 
systems  of  this  structure  are  considered  to  be  "Adequate".  It  is  noted  that,  although 
the  structure  has  been  designed  to  pass  the  PMF,  flooding  of  the  downstream  bridge 
immediately  upstream  of  the  confluence  with  the  Little  Schuylkill  River  is  likely. 
Significant  property  damage  is  also  expected  along  the  Little  Schuylkill  as  a result 
of  high  flows  from  Tuscarora  State  Park  Dam  and  other  drainage  basins  upstream. 
It  is  expected  that,  in  the  event  of  failure,  extreme  property  damage  and  possible 
loss  of  life  could  occur  along  the  Little  Schuylkill  River  and  in  the  town  of  Tamaqua. 

b.  Adequacy  of  Information.  The  limited  information  available  for  this 
inspection  was  sufficiently  adequate  to  evaluate  the  structure. 

c.  Urgency.  It  is  recommended  that  the  suggestions  presented  in  Section 

7.2  be  implemented  as  soon  as  practical. 


7.2  Remedial  Measures. 


a.  Facilities.  It  is  recommended  that  the  following  measures  be 
undertaken.  These  recommendations  are  presented  in  order  of  priority,  but  does  not 
infer  that  the  latter  recommendations  are  not  important. 

1.  The  plunge  pool  should  be  checked  after  each  severe  storm  for 
movement  of  the  rock  or  undermining  under  the  discharge  pipe. 

2.  The  side  slopes  of  the  emergency  spillway  should  be  checked  at  least 
once  per  year  and  talus  accumulations  removed. 

3.  Woody  vegetation  should  be  removed  annually  from  the  downstream 
slope  of  the  embankment  and  the  emergency  spillway. 

4.  An  alternate  means  of  gaining  access  to  the  dam  during  periods  of 
flow  over  the  emergency  spillway  should  be  established  so  the  dam  can 
be  monitored. 

b.  Operation  and  Maintenance  Procedures.  Because  of  the  location  of  the 
dam  upstream  from  the  highly  populated  area,  Tamaqua,  Pennsylvania,  a formal 
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procedure  of  observation  and  warning  during  periods  of  high  precipitation  should  be 
developed  and  implemented.  This  procedure  should  include  a method  of  warning 
downstream  residents  and  industries.  It  is  noted  that  in  the  event  that  the 
emergency  spillway  is  used,  access  to  the  dam  for  monitoring  would  be  extremely 
limited.  It  is  recommended  that  alternate  means  of  access  to  the  embankment  be 
developed  so  that  the  structure  can  be  monitored  during  these  storms. 

The  Owner's  operational  procedure  and  maintenance  procedure  was 
reviewed  and  it  is  concluded  that  the  procedure  is  comprehensive  and  sufficient  for 
the  operation  and  maintenance  of  this  dam. 


f 


CHECK  LIST  NAME  OF  DAM  Locust  Creek  Dam 

ENGINEERING  DATA 

DESIGN,  CONSTRUCTION,  OPERATION  ID  # pA00699 

PHASE  I 


RAINFALL/RESERVOIR  RECORDS 


o 

CO 


MAINTENANCE  None,  but , the  park  personnel  and  DER  inspect  the  dam  tuiae  a year  and  yearly 
OPERATION  respectively. 

RECORDS 


SPILLWAY  PLAN 


CHECK  LIST 

VISUAL  INSPECTION  Sheet  I of  11 


Dennis  Harris , Park  Operator Terry  Killian,  PER  Reading  Office 

Art  Moeller , Park  Superintendent 


Sheet  2 of  11 
RKS  OR  RECOMMENDATIONS 


FOUHI 


CONCRETE/MASONRY  DAMS 


CONSTRUCTION  JOINTS 


RIPRAP  FAILURES  None  observed, 


EMBANKMENT 


DRAINS  Internal  drains  are  buried  in  the  embankment  and  could  not  be  inspected. 


VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 


UIIGATED  SPILLWAY 


COMMENTS  The  channel  bottom  is  deteriorating  and  the  shale  is  breaking  down , but  it  is  not  a se: 

hazard  and  will  not  affect  the  ability  of  the  spillway  to  pass  flows.  The  side  slopes 
also  deteriorating  and  talus  is  accumulating  at  the  base  of  the  slopes.  This  area  is  \ 

odically  cleaned  and  the  Park  personnel  are  aware  of  the  problem.  Woody  vegetation  is 
perzodica l ly  removed. 
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APPROXIMATE  NO.  The  major  damage  center  is  Tamaqua  (population  12,000 ),  approximately  2.5  miles  below 
OF  HOMES  AND  the  confluence  of  Locust  Creek  and  Little  Schuylkill  River. 
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(LOCUST  CREEK  DAM) 
TUSCARORA  STATE  PARK  DAM 
CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  Long,  narrow  watershed,  about  50  percent  wooded, 

little  residential  development. 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  1007.5  (1965  Acre-Feet) 


ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  1043.5  (7000  Aore-Feet  eat.) 

ELEVATION  MAXIMUM  DESIGN  POOL:  1036. 4 (6000  Acre-Feet) 

ELEVATION  TOP  DAM:  1043.5 

EMERGENCY  SPILLWAY 

a.  Elevation 1029.0 

b.  Type  Trapezodial  channel  out  through  rook. 

c.  Width 


d.  Length 


150  feet. 
750  feet. 


e.  Location  Spillover 


Left  abutment. 


f.  Number  and  Type  of  Gates 


PRINCIPAL  SPILLWAY 


None. 


a.  Type  A Soil  Conservation  Service  type  riser  with  an  attached  access 
chamber. 


b.  Location  

c.  Entrance  inverts 

d.  Exit  inverts 


300  feet  from  left  abutment. 


1007.5 


947.1 


e.  Emergency  draindown  facilities  24  inch  pond  drain,  entrance  invert  953.4 
HYDROMETEOROLOGICAL  GAGES: 

a.  Type  None. 

b.  Location  

c.  Records  


MAXIMUM  NON-DAMAGING  DISCHARGE:  5400  afs  - approximate  capacity  of  first 

downstream  bridge. 


DAM  SAFETY  ANALYSIS 

hydrologic/hydraulic  DATA 


Date:  flsuba 
By:  /tpg  ■_ 

Sheet:  a.  of  n 


DAM 


“bcse.eu’atna.  J-Zxle.  'Ri.t-k  Vojh 

(Lacu^-f  Cr-eeJL  Dajtt) 


Nat.  ID  No.  p/i  0O&  ?? 


DER  No. 


ITEM/UNITS 

Permit/Design 

Files 

(A) 

Calc,  from 
Files/Other 
(B) 

Calc,  from 
Observati ons 
(C) 

1. 

Min.  Crest  Elev.,  ft. 

jo mj.  s’ 

2. 

Freeboard,  ft. 

s: a 

3. 

Spillway ^ Crest  Elev,  ft. 

1 0 07.  S’ 

3a. 

(2) 

Secondary  Crest  Elev,  ft. 

/ozi.o 

4. 

Max.  Pool  Elev.,  ft. 

l 0 37.7 

5. 

Max.  Outflow‘d,  cfs 

6. 

Drainage  Area,  mi2 

13.1 

J3£> 

7. 

Max.  Inflow (4) , cfs 

8. 

Reservoir  Surf.  Area,  Acre 

9L.I 

97.3 

9. 

Flood  Storage (S) , Acre- Feet 

10. 

Inflow  Volume,  Acre-Feet 

Reference  all  figures  by  number  or  calculation  on  attached  sheets: 

Example:  3A  - Drawing  No.  xxx  by  J.  Doe,  Engr. , in  State  File  No.  yyyy. 


NOTES: 

(1)  t4ain  emergency  spillway. 

(2)  Secondary  ungated  spillway. 

(3)  At  maximum  pool , with  freeboard , ungated  spillways  only. 

(4)  For  columns  B , C,  use  PMF. 

(5)  Between  lowest  ungated  spillway  and  maximum  pool. 


Date:  Hn  ha 

By  ’.nr 8-. — 
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HYDROLOGIC/HYDRAULIC  CALCULATIONS  (cont.) 

Item  (from  Sheet  2)  Source 


I A,  3A,  3*.  A,  LA.aA.  9 A 
JA,  V A 

be,  ec. 


p r-e.pAt-eJ  by 

Appha. vbori  %e.porJ"  dechd  Jo.  me.  /,  /f4 2. 

USS3  Maps 
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REFERENCE 

PRELIMINARY 
ENGINEER  TECHNICAL 
LETTER  NO.  1110-2- 
25  January  1978 
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PINCIPAL  SPILLWAY.  NOTE  POND 
DRAIN  VALVE  AND  STAFF  GAGE. 


CLOSEUP  VIEW  OF  POND  DRAIN 
AND  AIR  VENT. 


PHOTOGRAPH  NO.  2 


VIEW  FROM  CREST  LOOKING  AT 
PRINCIPAL  SPILLWAY  OUTLET 
PIPE  AND  STILLING  BASIN. 


VIEW  OF  DOWNSTREAM  CHANNEL 
BELOW  PRINCIPAL  SPILLWAY 
STILLING  BASIN, 


EMERGENCY  SPILLWAY  LOOKING 
UPSTREAM. 


VIEW  OF  LEFT  ABUTMENT  FROM 
RIGHT  ABUTMENT  OF  EMERGENCY 
SPILLWAY.  VIEW  SHOWS  AREA 
WHICH  HAS  EXPERIENCED  SLOPE 
SLIDES  IN  THE  PAST. 


CREST  OF  DAM  WITH  CINDER 
SURFACE  LOOKING  TOWARDS 
LEFT  ABUTMENT. 
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4. 


SEEPAGE  AT  DOWNSTREAM  TOE 
TO  THE  RIGHT  OF  THE  OUTLET 
PIPE.  SEE  SHEET  5a  OF 
APPENDIX  B.  CATTAILS 
DELINEATE  AREA. 


PHOTOGRAPH  NO.  13 


VIEW  OF  ONLY  BRIDGE  DOWNSTREAM 
OF  DAM, 
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TYPICAL  EMBANKMENT  SECTION 
LOCUST  CREEK  DAM 
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RISER  - ANTI  VORTEX  DEVICE 
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PLATE  10 


SITE  GEOLOGY 
LOCUST  CREEK  DAM 


Locust  Creek  Dam  is  located  in  the  Appalachian 
Mountain  section  of  the  Valley  and  Ridge  Physiographic 
Province.  The  bedrock  underlying  the  dam  is  reported 
to  be  composed  of  the  red  and  brown  sandstones,  silt- 
stones  and  shales  of  the  Mississippian  age  Mauch  Chunk 
Formation  (see  Plate  F-l) . In  the  vicinity  of  the  dam, 
the  Mauch  Chunk  Formation  is  bounded  on  the  south-south- 
east by  the  conglomerates,  sandstones,  shales  and  coal 
of  the  Pennsylvanian  age  Pottsville  and  Llewellyn  For- 
mations (Wood  and  Arndt,  1973) . Bedding  in  the  site 
area  is  reported  to  be  variable,  with  the  Carboniferous 
strata  being  sharply  folded;  the  fold  axes  are  gener- 
ally oriented  approximatley  N 70°  E (Lohman,  1957) . 

The  area  is  cut  by  a number  of  thrust  and  hj  gh  angle 
normal  faults.  One  of  these  faults,  the  south  dipping 
Locust  Creek  thrust  fault,  strikes  approximately  down 
the  center  of  the  reservoir  and  under  the  dam  structure. 
Two  prominent  sets  of  open,  variably  spaced  joints  have 
been  observed:  one  set  striking  along  the  major  axes  of 
folding  (N  70°  E)  and  dipping  at  18°  NW,  and  a second 
set  striking  N 20°  W and  dipping  at  82°  E (Wood  and 
Arndt,  1975;  Sevon,  1975). 

Pleistocene  age  deposits  in  the  site  area  are 
reported  to  be  limited  to  occasional  deposits  of  Pre- 
Illinoian  glacial  drift,  and  in  the  immediate  vicinity 
of  the  dam  periglacial  talus  deposits  such  as  those  on 
the  north  slope  of  Locust  Mountain,  on  the  south  side 
of  the  dam  (Leverett,  1957).  These  are  assumed  to  have 
been  removed  prior  to  construction  of  the  dam  structure. 

Downstream  seepage  should  not  be  a major  problem 
unless  the  major  N 70°  E joint  set  and  the  Locust  Creek 
thrust  fault  act  as  zones  of  groundwater  transport 
beneath  the  dam  structure,  due  to  the  dam  being  con- 
structed perpendicular  to  these  features. 
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